Structural studies on bio-active compounds. 20. Molecular modeling and crystallographic studies on methylbenzoprim, a potent inhibitor of dihydrofolate reductase.
Methylbenzoprim (MBP) is a potent inhibitor of dihydrofolate reductase, which is more selective for mammalian than bacterial enzymes. Crystal-structure studies on the free base of MBP, with two independent molecules, and the ethanesulfonate salt, have demonstrated three significantly different conformations for MBP. With the MOPAC optimized MBP cation as starting point, the COSMIC energy was monitored as torsion angles were changed in 5 degrees increments. The barrier to rotation about C(5)-C(11) can create two slowly interconverting rotamers, in agreement with NMR studies. Two conformations of the cation that fit the human DHFR structure from the Brookhaven Protein Data Bank have been found. They differ chiefly by a half-turn about C(5)-C(11), positioning the nitro group on opposite sides but allowing the central and benzylic rings to find hydrophobic surroundings. The central ring is close enough to the predicted position of the cofactor NADPH to make competition likely. Kinetic studies with rat liver DHFR show that MBP is an inhibitor that competes with NADPH as well as dihydrofolate.